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ABSTRAK 
 
Fathimatuzzahroh, Ghazia. 2018. Hubungan antara Indeks Massa Tubuh (IMT) 
dengan Total Body Water (TBW) late adolescene perempuan di Fakultas 
Kedokteran Universitas Muhammadiyah Malang. Tugas Akhir, Fakultas 
Kedokteran Universitas Muhammadiyah Malang. Pembimbing: (I) Annisa‟ 
Hasanah (*), (II) Thontowi Djauhari (**) 
 
Latar belakang: Distribusi cairan tubuh atau Total Body Water (TBW) manusia 
berkisar 50-60% berat badan. Hilangnya 20% TBW dalam tubuh menyebabkan 
gangguan fungsi organ. IMT merupakan salah satu parameter penilaian status gizi. 
IMT yang tinggi tidak selalu berhubungan dengan jaringan lemak yang tinggi 
tetapi bisa karena komposisi tubuh lain seperti otot, TBW, serta tulang.  Late 
adolescene perempuan mengalami peningkatan berat badan lebih cepat pada fase 
ini sehingga penumpukan jaringan lemak lebih banyak.  
Tujuan: Mengetahui hubungan antara IMT dengan TBW late adolescene 
perempuan di Fakultas kedokteran UMM. 
Metode: Penelitian observasional analitik dengan rancangan Cross Sectional. 
Teknik sampel menggunakan Purposive Sampling. Jumlah sampel 93 orang 
responden dari angkatan 2015, 2016, 2017 berusia 17-20 tahun . Analisis data 
menggunakan Pearson Correlation. 
Hasil penelitian dan diskusi: Hasil uji Pearson correlation test didapatkan 
p=0,000 (p<0,05) yang berarti terdapat hubungan positif antara IMT dengan 
TBW. Setiap peningkatan IMT akan meningkatkan TBW. 
Kesimpulan: Terdapat hubungan IMT dengan TBW  late adolescene perempuan 
di Fakultas Kedokteran Universitas Muhammadiyah Malang. 
Kata kunci: Total Body Water, Indeks Massa Tubuh, late adolescene  perempuan 
 
(*) Staff Pengajar Ilmu Faal Fakultas Kedokteran Universitas Muhammadiyah 
Malang 
(**) Staff Pengajar Ilmu Anatomi Fakultas Kedokteran Universitas 
Muhammadiyah Malang 
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Fathimatuzzahroh, Ghazia. 2018. The Correlation between Body Mass Index 
(BMI) and Total Body Water (TBW) on Late Adolescence Female at 
Medical Faculty University of Muhammadiyah Malang. Final Assigment, 
Medical Faculty, University of Muhammadiyah Malang. Advisors: (I) 
Annisa‟ Hasanah (*), (II) Thontowi Djauhari NS (**) 
 
Backgrounds: Body fluid distribution or Total Body Water (TBW) makes up 50 
– 60% body weight. The loss of 20% of body fluid could cause organ dysfunction. 
BMI is one of parameters to assess nutritional status. High BMI does not always 
associated with high fat tissue, but may due to other body composition such as 
muscle, TBW, and bone. Late adolescence female went through faster body 
weight gain during this phase, caused by high estrogen, causing high 
accumulation of fat tissue. 
Objectives: determining the correlation between BMI and TBW on late 
adolescence female at medical faculty of UMM. 
Methods: observational analytic with Cross Sectional design. Sample was 
acquired using purposive Sampling. The total of 93 respondents was acquired, 
ranging from academic year of 2015, 2016 to 2017, with average age of 17 – 20 
years. Data analysis was done using Pearson Correlation. 
Results and Discussion: Spearman test resulted in p=0.000 (p<0.5) which 
validated the correlation between BMI and TBW. The increase in BMI would 
increase TBW as well. 
Conclusion: there was a correlation between BMI and TBW on late adolescence 
female at medical faculty of University of Muhammadiyah Malang 
Keywords: Total Body Water, Body Mass Index, late adolescence female 
 
(*) Lecturer of Physiology, Medical Faculty, University oof Muhammadiyah 
Malang 
(**) Lecturer of Anatomy, Medical faculty, University oof Muhammadiyah 
Malang 
  
x 
 
DAFTAR ISI 
                                                                                                                 Halaman 
LEMBAR PENGESAHAN ......................................................................  i 
PERNYATAAN ORISINALITAS ...........................................................  ii 
LEMBAR PENGUJIAN ...........................................................................  iii 
KATA PENGANTAR ...............................................................................  iv 
UCAPAN TERIMAKASIH......................................................................  v 
ABSTRAK .................................................................................................  viii 
ABSTRACT ...............................................................................................  ix 
DAFTAR ISI ..............................................................................................  x  
DAFTAR TABEL .....................................................................................  xiv 
DAFTAR GAMBAR .................................................................................  xv 
DAFTAR SINGKATAN ...........................................................................  xvi 
BAB I PENDAHULUAN 
1.1 Latar Belakang ......................................................................................  1  
1.2 Rumusan Masalah .................................................................................  2 
1.3 Tujuan Penelitian ..................................................................................  3 
1.3.1 Tujuan Umum ................................................................................  3 
1.3.2 Tujuan Khusus ...............................................................................   3 
1.4 Manfaat Penelitian ................................................................................   4 
1.4.1 Manfaat akademik .........................................................................   4 
1.4.2 Manfaat klinis ................................................................................  4 
1.4.3 Manfaat masyarakat ......................................................................   5 
BAB II TINJAUAN PUSTAKA 
2.1 Komposisi Tubuh ..................................................................................  6 
2.1.1 Faktor-faktor yang mempengaruhi komposisi tubuh ....................  7 
2.2 Total Body Water (TBW) .....................................................................  9 
2.2.1 Definisi TBW ................................................................................  9 
xi 
 
2.2.2 Faktor yang mempengaruhi TBW .................................................  11 
2.3 Indeks Massa Tubuh (IMT) ..................................................................  22 
2.3.1 Definisi IMT ..................................................................................  22 
2.3.2 Kategori Indeks Massa Tubuh ............................................................  22 
2.4 Remaja...................................................................................................  27 
2.4.1 Definisi remaja ..............................................................................  27 
2.4.2 Tahapan remaja .............................................................................  28 
2.4.3 Perubahan fisik remaja ..................................................................  30 
2.5 Antropometri .........................................................................................  33 
2.5.1 Definisi antropometri ....................................................................  33 
2.5.2 Tujuan antropometri ......................................................................  34 
2.5.3 Pengukuran Antropometri .............................................................  34 
2.5.4 Pengukuran Pengukuran TBW dengan BIA .................................  35 
2.6 Hubungan TBW dengan kesehatan tubuh .............................................  36 
BAB III KERANGKA KONSEP DAN HIPOTESIS 
3.1 Kerangka Konseptual Penelitian ...........................................................  38 
3.2 Hipotesis Penelitian ...............................................................................  39 
BAB IV METODOLOGI PENELITIAN 
4.1 Jenis dan Rancangan Penelitian ............................................................  40 
4.2 Lokasi dan Waktu .................................................................................  40 
4.3 Populasi dan Sampel .............................................................................   40 
4.3.1 Populasi .........................................................................................   40 
4.3.2 Sampel ...........................................................................................  40 
4.3.3 Estimasi besar sampel penelitian ...................................................   40 
4.3.4 Teknik pengambilan sampel ..........................................................   41 
4.3.5 Karakteristik sampel penelitian .....................................................   42 
4.3.5.1 Kriteria inklusi .....................................................................  42 
4.3.5.2 Kriteria ekslusi ....................................................................  42 
xii 
 
4.3.6 Variabel penelitian  .......................................................................  42 
4.3.6.1 Variabel bebas .....................................................................   42 
4.3.6.2 Variabel tergantung .............................................................  42 
4.3.7 Definisi operasional penelitian ......................................................  42 
4.4 Instrumen Penelitian..............................................................................   45 
4.5 Prosedur Penelitian................................................................................  45 
4.5.1 Pengambilan data penelitian ..........................................................   45 
4.5.2 Prosedur pengukuran .....................................................................  46 
4.6 Alur Penelitian ......................................................................................  51 
4.7 Analisis Data .........................................................................................  52 
BAB 5 HASIL DAN ANALISIS PENELITIAN .....................................   
5.1 Hasil Penelitian .....................................................................................  53 
5.1.1 Distribusi Frekuensi aktifitas fisik, pola makan dan minum, diet, 
 genetik riwayat penyakit, dan stress ..............................................  53 
5.1.2 Tinggi Badan dan Berat Badan ...................................................  55 
5.1.3 Gambaran IMT terhadap Usia.....................................................  55 
5.1.4 Gambaran TBW terhadap Usia ...................................................  56 
5.1.5 Gambaran TBW terhadap Aktifitas Fisik ...................................  57 
5.1.6 Gambaran IMT terhadap Aktifitas Fisik .....................................  57 
5.1.7 Gambaran TBW terhadap Persen Lemak Tubuh Total ...............  58 
5.1.8 Gambaran IMT terhadap Persen Lemak Tubuh Total ................  59 
5.1.9 Gambaran TBW terhadap IMT ...................................................  60 
5.2 Analisis Penelitian .................................................................................  61 
5.2.1 Uji  Hubungan IMT terhadap TBW ............................................  61 
BAB 6 PEMBAHASAN ............................................................................  61 
BAB 7 KESIMPULAN DAN SARAN .....................................................   
7.1 Kesimpulan ...........................................................................................  65 
7.2 Saran ......................................................................................................  66 
DAFTAR PUSTAKA ................................................................................  67 
xiii 
 
LAMPIRAN ...............................................................................................  71 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
xiv 
 
 
DAFTAR TABEL 
 
Tabel               Halaman 
2.1 Klasifikasi IMT untuk Wilayah Asia Pasifik menurut WHO ...............  22 
4.1 Klasifikasi Berat Badan Berdasarkan IMT ...........................................  43 
5.1.1.  Distribusi Frekuensi aktifitas fisik, pola makan dan minum, diet, 
 genetik riwayat penyakit, dan stress ..........................................................  53 
5.1.2 Hasil Pengukuran Rerata Tinggi Badan Dan Berat Badan ................  55 
5.1.3 Hasil Pengukuran IMT terhadap Usia ................................................  55 
5.1.4 Hasil Pengukuran TBW terhadap Usia  .............................................  56 
5.1.5 Hasil Pengukuran TBW terhadap Aktifitas Fisik...............................  57 
5.1.6 Hasil Pengukuran IMT terhadap Aktifitas Fisik ................................  57 
5.1.7 Hasil Pengukuran TBW terhadap Persen Lemak Tubuh Total ..........  58 
5.1.8 Hasil Pengukuran IMT terhadap Persen Lemak Tubuh Total ...........  59 
5.1.9 Hasil Pengukuran IMT terhadap TBW  .............................................  60 
5.2.1 Hasil Uji Pearson Correlation ...........................................................  61 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xv 
 
DAFTAR GAMBAR 
 
Gambar              Halaman 
2.1 Distribusi cairan tubuh ..........................................................................  9 
2.2 Hubungan Antara Stressor dengan Kelenjar dan Hormon dalam Tubuh 
Manusia  ......................................................................................................  18 
2.3 Bentuk tubuh wanita .............................................................................  24 
2.4 Posisi Pengukuran Tinggi Badan yang Benar .......................................  34 
2.5 BIA ........................................................................................................  35 
3.1 Kerangka Konseptual Penelitian ...........................................................  37 
4.1 Tampilan berat badan .................................................................................  46 
4.2 Pemeriksaan tinggi badan  ..........................................................................  47 
4.3 Skala BB .....................................................................................................  48 
4.4 Massa pakaian yang digunakan  .................................................................  48 
4.5 Tipe tubuh responden  ................................................................................  48 
4.6 Memasukkan data umur  .............................................................................  49 
4.7 Memasukkan data tinggi badan  .................................................................  49 
4.8 Rasio sasaran lemak tubuh  ........................................................................  49 
4.9 Responden berdiri diatas plat BIA  .............................................................  49 
4.10 Posisi kaki yang benar  .............................................................................  50 
4.11 Pengukuran impedansi ..............................................................................  50 
4.12 Posisi memegang hand grip yang benar  ..................................................  50 
4.13 Alur penelitian  .........................................................................................  51 
 
 
 
 
 
 
  
xvi 
 
DAFTAR SINGKATAN 
 
ADH  : Anti diuretik hormon 
BB   : Berat Badan  
BIA   : Bioelectrical Impedance Analysis 
CDC   : Centers for Diseases Control 
CIS  : Cairan intraseluler 
Cm  : Centimeter 
CES  : Cairan ekstraseluler 
CO2  : Karbondioksida  
CT   : Computerized Tomography  
FAO  : Food and Agriculture Organization 
FFA   : Free Fatty Acids  
FFM  : Fat Free Mass 
FM  : Fat Mass 
H2O  : Air 
IDAI   : Ikatan Dokter Anak Indonesia 
IMT   : Indeks Massa Tubuh  
IWL  : Insensible water loss 
Kg   : Kilogram  
LBM  : Lean body mass 
M  : Meter  
MRI   : Magnetic Resonance Imaging  
NHANES  : National Health and Nutrition Examination 
O2  : Oksigen  
TB   : Tinggi Badan  
TBW  : Total body water 
UMM   : Universitas Muhammadiyah Malang  
WHO   : World Health Organization 
 
 
 
 
70 
 
DAFTAR PUSTAKA 
 
Almatsier, S. 2009. Prinsip Dasar Ilmu Gizi. Sub Bab : Penilaian Status Gizi. PT. 
Gramedia Pustaka Utama. Jakarta: Hal. 28–50; 220-48. 
American College of Sport Medicine (ACSM). 2009. ACSM’s guidelines for 
exercise testing and prescripstion. 8th ed. New York: Williams & Wilkins. 
Armstrong, L. 2007. Assesing Hydration Status. The Elusive Gold Standard. 
Journal of the American College of Nutrition: 26 (14): 575-584. 
Ayvas G and Ali Riza C. 2011, Methods for Body Composition Analysis in 
Adults, The Open Obesity Journal, 3, pp 62-69 
Batubara RL. 2010, Adolescent Development (Perkembangan Remaja), Sari 
Pediatri 12(1), hal. 21-29 
Bellisle F, Thornton SN, Hebel P,. 2010, A Study of Fluid Intake from Beverage 
in a sample of Healthy French Children, Adolescene and Adult. European 
Journal of Clinical Nutrition (2010) 64, pp.350-5 
Briawan D, Tyasrara S, Ikeu E. 2011, Kebiasaan Minum dan Asupan Cairan 
Remaja di Perkotaan, Jurnal Gizi Klinik Indonesia Vol 8 (1), hal. 36-41 
Buanasita, Annas, Andriyanto, Indah. 2015. Perbedaan Tingkat Konsumsi Energi, 
Lemak, Cairan dan Status Hidrasi Mahasiswa Obesitas dan Non Obesitas. 
Indonesian Journal of Human Nutrition, Vol.2 No. 1 : 11 – 22. 
Campbell, Sheila M., Ann C. 2008,  Hydration: Fluids for Life,  ILSI, North 
America 
 CDC. 2009, Anthropometry Procedures Manual, In: National Health and 
Nutrition Examination Survey, NHaNES, editor. 
 
Corwin E.J. 2009, Keseimbangan Cairan Elektrolit dan Asam-Basa, In: Yudha 
EK, wahyuningsih E, Yulianti D and Karyuni PE, editors, Buku Saku 
Patofisiologi. 3 ed, EGC, Jakarta, hal. 735 
Coyle, EF. 2014. Fluid and Fuel Intake during Exercise. Journal of Sport Science; 
22 (16): 39-55. 
Dahlan, Sopiyudin. 2011. Statistik Untuk Kedokteran dan Kesehatan Edisi 5. Sub 
bab : penentuan analisis dengan menggunakan metode MSD, Jakarta, 
Salemba Medika. 
Dougherty, K.A., Baker, L.B., Chow, M, Kenney, W.L. 2009. Two percent 
dehydration impairs and six percent carbohydrate drink improves boys 
basketball skills. Medicine & Science in Sports & Exercise 38(9): 1650. 
71 
 
 
 
Elisabeth, Tanadjaja. 2013, Hubungan Antara Aktivitas Fisik dengan Lingkar 
pinggang pada Siswa Obesitas Sentral, Jurnal e-biomedik vol.1 no.1 hlm 
455-460.  
 
Ganong WF. 2010, Review of Medical Physiology, sub bab : Regulation of 
Extracellular Fluid Composition & Volume, 23rd edn, MCGraw-Hill, 
USA. 
 
Guricci S, Hartriyanti Y, Hautvast J. 2009, Prediction of extracellular water and 
total body water by multifrequency bioelectrical impedance in a southeast 
asian population. Asia pacific J. clin nutr; 8:155-59 
 
Guyton A.C, dan Hall, J.E. 2014. Buku Ajar Fisiologi Kedokteran, sub bab : Unit 
5 Ginjal dan Cairan Tubuh, Edisi 12. Penterjemah: Ermita I, Ibrahim I. 
Singapura: Elsevier 
Hardinsyah, Gustam dan Briawan. 2012. Faktor Risiko Dehidrasi Pada Remaja 
dan Dewasa Indonesia. Jurnal Gizi dan Pangan Vol. 8 
Iskandar Z. Adisapoetra. 2008. Manfaat Aktivitas Fisik dan Olahraga Untuk 
Kesehatan. Jakarta : Federasi Masyarakat Olahraga Indonesia 
 
Jae Kim M, Soo-Jeong, J. Lim. 2012, Normal Values of Total Body Water in 
Healthy Korean Adult: Comparison with Data from Western Population, 
Yonsei Medical Journal vol 43 (3), pp. 363-369 
Janssen  I. 2014, Skeletal muscle mass and distribution in 468 men and women 
aged 18–88 yr. J Appl Physiol, (89), pp.81-88.  
Je‟quier E dan Constant F. 2009, Water as An Essential Nutrient: The 
Physiological Basis of Hydratchion, European Journal of  Clinical 
Nutrition, pp. 115-123 
Kant AK,  Graubard BI, Atchison EA. 2009, Intakes of Plain Water, Moisture In 
Foods And Beverages, And Total Wataer In The Adult US Population-
Nutritional, Meal Pattern, And Body Weight Correlation, National Health 
And Nutrition Examination Surveys, Am J Clin Nutr, 90, pp. 655-663 
Kantachuvessiri. 2010, Factors Associated with Obesity Among Workers in A 
Metropolitan Waterworks Authority, Jurnal Trop Med Public Health vol.36 
pg.1057-1065. 
 
Kemenkes RI. 2010. Keputusan Menteri Kesehatan Republik Indonesia No. 
1995/Menkes/SK/XII/2010 tentang Standar Antropometri Penilaian Status 
Gizi Anak. 
Kenefick, R.W., Samuel, N.C., Lisa, L., Karen, K.O. 2012. Dehydration and 
Rehydration. Book Chapter – Wilderness Medicine Textbook. 
72 
 
 
 
Knechtle B. 2011, A comparison of fat mass and skeletal muscle mass estimation 
in male ultra-endurance athletes using bioelectrical impedance analysis 
and different anthropometric methods. Journal Nutrition Hospitalaria, 
26(6), pp.1420-1427. 
M, Merchant A.T. 2008. Is Bioelectrical Impedance accurate for use in large 
epidemiological studies. Nutrition Journal, p.1-7 
 
M. Powell. 2009. Fast food costs and adolescent body mass index: Evidence from 
panel data 
Maddah M, Nikooyeh B. 2009. Factor Associated with Overweight in Children in 
Rasht, Iran : Gender, Maternal Education, Skipping Breakfast and Parental 
Obesity, Journal of Public Health Nutrition University of Medical 
Sciences and Health Service, 13(2), pp.196-200. 
 
Matfin G. and Porth C.M. 2009.‘Disorders of Fluid and Electrolyte Balance’ In: 
Pathophysiology Concepts of Altered Health States, 8th Edition, McGraw 
Hill Companies USA, pp. 761-803. 
Moore K.L., Dalley A.F., Agur A.M.R. 2010. Clinically oriented anatomy. 6th 
edition. Lippincott William and Wilkins. Amerika. 246-53. 
 
Nikhita, S. 2014. A correlation study on academic stress and self-esteem among 
higher secondary students in selected school of udupi district.Nitte journal 
of healt science.4(1):106-108. 
 
Prayitno, S.O dan Dieny, F.F. 2012. Perbedaan Konsumsi Cairan dan Status 
Hidrasi pada Remaja Obesitas dan Non Obesitas. Journal Of Nutrition 
College. Vol (1),No 1. 
Ratnasari, M.S. 2012. Hubungan Pola Minum dan Jumlah Konsumsi Cairan dari 
Minuman terhadap Status Dehidrasi Santriwati Usia 16 – 18 Tahun di 
Pondok Pesantren Darunjannah Jakarta Selatan Tahun 2102. Gizi Indo (35) 
2 : 120 – 125 
Sadock BJ, Sadock VA. 2010. Kaplan & Sadock‟s Synopsis of Psychiatry. 
Behavior Sciences/Clinical Psychiatry. Sub bab : sign and simptomp in 
psychiatry. Ed 10th 2.  
Santrock, JW.  2007. Perkembangan Remaja. Sub bab : Bab 15: Kesehatan, Stres, 
dan Coping. Ed.6 (Terjemahan).Editor : Kristiaji, WC. Jakarta : Erlangga, 
2003, hal.356. 
Sherwood, L. 2012. Human Physiology: From Cells To Systems, Sub bab: Energy 
Balance and Temperature Regulation, Ed 7, Brooks Cole, USA  
Shishkova A, Petrova P, Tonev A. 2007. Analysis Of Body Composition In 
Overweight and obese women using BIA system, Journal of IMAB 13 (1) 
73 
 
 
 
Singh P. 2014. Assessment of Body Fat Percentage by Different Methods: A 
Comparative Study, Europan Journal of sports and Exercise, 3 (3), pp. 1-6 
Siregar P. 2009. ‘Gangguan Keseimbangan Cairan dan Elektrolit’ dalam: Buku 
Ajar Ilmu Penyakit Dalam, Edisi ke-5, Interna publishing, Jakarta, hh. 
175-189. 
Sudibjo P. 2012. Penilaian Presentase Lemak Badan pada Populasi Indonesia 
dengan Metode Anthropometris, Jurnal Staff UNY, hal.20-36 
Tanita, Body Composition Analyzer BC-418, Instruction Manual Book, 2010, p. 
25-30. 
 
Wagner KD, Brent DA. 2007.  Depressive Disorders and Suicide. In : Sadock BJ, 
Sadock VA. Kaplan & Sadock’s Comprehensive Textbook of Psychiatry. 9 
ed. Lippincott Williams & Wilkins, p.27-30. 
WHO, 2009. Strengthening the Health Sector Respone to Adolescent Health and 
Development, WHO, Switzerland. 
WHO, 2011. Waist circumference and waist-hip ratio: Report of a WHO expert 
consultation. In: WHO, editor, Geneva 
Williams M.H., 2007. Nutrition for Health, Fitness, and Sport 8th Edition, 
Mc.Graw-Hill, New York, pp. 365-369 
 
 
